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(54) POLISHING PAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polishing pad where fluctuation 
in polishing speed and accuracy is small even if the thickness of the 



polishing pad is reduced by dressing. 

SOLUTION: This polishing pad is used for polishing a surface, particularly, 
for flattening a semiconductor wafer or forming wiring, and consists of a 
macromolecular porous body. In this case, the polishing surface has at 
least one independent bubble per cm2 with an average hole diameter of 
0.3 mm or more, and at least 100 independent bubbles per cm2 with an 
average hole diameter of 0.1 mm or less. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the scouring pad used for the approach (henceforth the CMP method) 
of grinding with the combination of the mechanical operation used for surface polish, especially flattening of a semi- 
conductor wafer and wiring formation, and a chemical operation. 
[0002] 

[Description of the Prior Art] It is increasingly performed with multilayering according [ a semi-conductor wafer ] to the 
densification of the accumulation consistency that it is becoming important to finish a front face evenly and it grinds the 
front face of a semi-conductor wafer by the CMP method for the reason. This approach grinds with a scouring pad, 
supplying the slurry which consists of an abrasive material and a chemical entity to the front face of a semi-conductor 
wafer. 

[0003] As a scouring pad used for this polish, what infiltrated polyurethane resin into the nonwoven fabric, and the 
thing which consists of foaming polyurethane resin etc. are common. Generally the field of the side which grinds the 
semi-conductor wafer of these scouring pads is hard, and the thing before and behind 55 is used by Shore D 
specification as a degree of hardness. 

[0004] Moreover, although the silica slurry which made water usually distribute a particle-like silica is used in a polish 
process, in order to supply a slurry to a pad front face at homogeneity, processing is carried out to the pad front face. 
For example, he forms a hole 2 in the front face of foaming polyurethane, and is trying to hold a slurry, as generally 
shown in drawing 3 and d r awing 4 . As this hole 2, the hole 2 of 1.5mm of diameters continues all over a scouring pad 
at intervals of 5mm, and is formed, for example. This hole 2 is formed by punching processing etc. after fabricating 
foaming polyurethane. Moreover, in order to make supply of an abrasive material smooth, establishing the slots 3, such 
as the shape of the shape of a grid, a radial, and a concentric circle and a curled form, in the front face of foaming 
polyurethane, as shown in drawin g 5 and drawing 6 is also performed. As for this slot 3, preparing by cutting etc. is 
[ after fabricating urethane foam ] common. 
[0005] 

[Problem(s) to be Solved by the Invention] By punching processing or cutting, a hole 2 or a slot 3 is formed by post 
processing after shaping of urethane foam, if magnitude of a scouring pad will be set to 600mmphi supposing it 
prepares the hole of 1.5mm of diameters at intervals of 5mm like for example, the above-mentioned example - a hole - 
- a number amounts to hundreds of or more places, and processing needs big costs and time amount. Moreover, 
dressing to which a scouring pad is called a dressing as a cure of the fall of the polish rate by the loading accompanying 
polish or the polish precision fall by wear [ un-homogeneity / front face / pad ] is performed. While it is effective in a 
new polished surface appearing in a scouring pad front face with the dressing, and being able to regain polish precision 
and a polish rate, the thickness of a scouring pad decreases along with a dressing, therefore the depth of a hole 2 or a 
slot 3 decreases. If the depth decreases, since the amount of the abrasive material held in the hole 2 and slot 3 will 
change, the polish rate of a semi-conductor wafer and polish precision change, and cause variation in polish quality. This 
invention was made in view of this actual condition, and even if the thickness of a scouring pad decreases with a 
dressing, it aims at offering a scouring pad with little variation in a polish rate or polish precision. 
[0006] 

[Means for Solving the Problem] That is, this invention is a scouring pad used for surface polish, especially flattening of 
a semi-conductor wafer and wiring formation, and it consists of a macromolecule porous body and is related with the 
scouring pad with which the polished surface is characterized by coming to have the closed cell of an average aperture 
0.3mm or more the closed cell of 2 or more [ per piece/cm ], and an average aperture 0.1mm or less two or more 
[ 100 //cm ]. 
[0007] 



I 



[Embodiment of the Invention] When the macromolecule porous body concerning this invention contains closed cell 5 
big group of an aperture, and closed cell 6 small group of an aperture in homogeneity as shown in drawin gJL and 
drawing 2 (refer to drawing 1 and drawing 2 ), and the cutting plane is observed, The thing of a 0.5-2mm average 
aperture preferably the big closed cell of an aperture 0.3mm or more Two or more [ per piece/cm ] It is desirable, the 
closed cell with 2 and an aperture small 2-5 pieces/cm is desirable 0.1mm or less, and the thing of a 0.01-0.08mm 
average aperture comes to have 300-800-piece [/cm ] 2 preferably two or more [ 100 //cm ]. By less than 0.3mm, the 
supply function to the whole field of an abrasive material falls [ the big diameter of a closed cell of an aperture ], and a 
polish rate becomes slow. Moreover, if the small diameter of a closed cell of an aperture exceeds 0.1mm, since the local 
maintenance capacity of an abrasive material will decline and a polish rate will become slow, it is not desirable. 
[0008] As the quality of the material of the macromolecule porous body concerning this invention, although there is 
especially no limit, its thermosetting resin with a small creep property is desirable. If they are illustrated, an epoxy resin, 
polyester resin, polyurethane resin, JISHIKURO ** NTAJIEN resin, phenol resin, a urea resin, melamine resin, etc. will 
be mentioned. Also in these, polyurethane resin is excellent in abrasion resistance, and desirable. Although it is possible 
also by using the foaming agent with which particle size differs as a means used as the closed cell object with which 
apertures differ, the big closed cell of an aperture and the small closed cell of an aperture can consider as the 
macromolecule porous body distributed to homogeneity by making the plastics empty capsid of a minor diameter mix 
and foam to the thermosetting resin which blended the foaming agent. 

[0009] as a foaming agent -- chemistry foaming agents, water, etc., such as a bicarbonate, an azo system compound, a 
hydrazine compound, a semi cull BAZOJIDO compound, an azide compound, a triazole compound, and a nitroso 
compound, - it can use these - the base resin 100 weight section -- receiving **** for 0.1-2 weight sections - 
the porous body which has about 1.5 to 2-time expansion ratio by things is obtained. As a plastics empty capsid, the 
particle which consists of acrylic resin, an acrylic nitril-vinylidene-chloride copolymer, phenol resin, etc. can be used. The 
empty capsid which consists of an acrylic nitril-vinylidene-chloride copolymer also in these can be preferably used from 
the point that a configuration will be able to adjust particle size to a true ball soon, as the loadings of this empty capsid 
-- the base resin 100 weight section - receiving - 0.5 - 5 weight section - 1-3 weight section combination is carried out 
preferably. 

[0010] The scouring pad concerning this invention is a macromolecule porous body which has the closed cell group from 
which an aperture differs, since the hole of a new major diameter appears one after another even if the thickness of a 
scouring pad decreases by wear, since the big closed cell of an aperture and the small closed cell of an aperture are 
distributed over homogeneity, it is necessary to prepare neither a hole nor a slot specially like the conventional scouring 
pad, and the variation in the polish rate of a semi-conductor wafer and polish precision is improved. 
[0011] 

[Example] Based on an example, the mode of operation of this invention is explained below. 

After carrying out indirect desulfurization mind mixing of the ingredient shown in example 1 table 1 in a vacuum housing 
for 10 minutes, filling up metal mold with a die temperature of 60 degrees C and obtaining mold goods with a thickness 
of 10mm, it heat-treated in the thermostat for 60 minutes, and was made to harden completely at 80 degrees C. It 
sliced in 2mm thickness after that, and considered as the scouring pad. The specification of the scouring pad obtained in 
Table 2 is shown. Moreover, for the comparison, it was made from the urethane foam which used water for 
polyurethane resin as a foaming agent as a product of the conventional technique, and combined and carried out also 
about the case where there is a slot 3 as shown in drawing 5 and drawing 6 , and the case where there is no slot 3. The 
wrapping machine made from Japanese ENGISU (trade name: IMPTEC 10DVT) was equipped with the scouring pad 
shown in Table 2, for load 0.45MPa, rotational frequency 60rpm, and 2 minutes, for polish and 2 minutes, fumed silica 
was contained 12% of the weight, and the polish trial of the silicon thermal oxidation film formed in the silicon wafer 
using the silica slurry of pHll was performed on condition that the dressing. The obtained result is shown in Table 3. 
[0012] 
[Table 1] 
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[0015] 

[Effect of the Invention] Even if the thickness of a scouring pad decreased with the dressing, according to this invention, 
it became possible to offer a scouring pad with little variation in a polish rate or polish precision, so that clearly from the 
result shown in Table 3. 



[Translation done.] 
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CLAIMS 



[Claim 1] The scouring pad characterized by being the scouring pad used for the surface polish on the front face of a 
body, consisting of a macromolecule porous body, and the polished surface coming to have the closed cell of an average 
aperture 0.3mm or more the closed cell of 2 or more [ per piece/cm ], and an average aperture 0.1mm or less two or 
more [ 100 //cm ]. 

[Claim 2] The scouring pad according to claim 1 with which a mean diameter serves as foam of the thermosetting resin 
with which a macromolecule porous body has the closed cell of an average aperture 0.3mm or more two or more [ per 
piece/cm ] from a plastics empty capsid 0.1mm or less. 

[Claim 3] The scouring pad according to claim 1 or 2 whose plastics empty capsid the foam of thermosetting resin is 
polyurethane resin to which a chemistry foaming agent or water was made to foam as a foaming agent, and is an 
acrylonitrile-vinylidene-chloride copolymer. 

[Claim 4] The scouring pad according to claim 1 to 3 whose scouring pad is what is used for flattening of a semi- 
conductor wafer front face. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The top view showing one example of this invention. 
[Drawing 2] The A-A sectional view in drawing 2 . 

[ Drawin g 3] The top view showing an example of the conventional scouring pad. 
[ Drawing 4] The B-B sectional view in drawin g 3 . 

[Drawing 5] The top view showing other examples of the conventional scouring pad. 

[ Drawing 6] C-C sectional view in dr a wing 5 (in d rawin g 3 -6, the configuration of the detailed hole which is produced in 

the case of urethane foam is omitted) 

[Description of Notations] 

1 Scouring Pad 2 Hole 

3 Slot 4 Polished Surface 

5 Major-Diameter Hole 6 Minor Diameter Hole 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the scouring pad used for the method (henceforth the CMP 
method) of grinding with the combination of the mechanical operation used for surface polishing, especially flattening of a 
semiconductor wafer and wiring formation, and a chemical operation. 
[0002] 

[Description of the Prior Art] It is increasingly performed with multilayering according [ a semiconductor wafer ] to the densification 
of the accumulation density that it is becoming important to finish the surface evenly and it grinds the surface of a semiconductor 
wafer by the CMP method for the reason. This method grinds with a scouring pad, supplying the slurry which consists of an abrasive 
material and a chemical entity to the surface of a semiconductor wafer. 

[0003] As a scouring pad used for this polishing, what carried out impregnation of the polyurethane resin to the nonwoven fabric, 
and the thing which consists of foaming polyurethane resin etc. are common. Generally the field of the side which grinds the 
semiconductor wafer of these scouring pads is hard, and the thing before and behind 55 is used by Shore D specification as a degree 
of hardness. 

[0004] Moreover, although the silica slurry which made water usually distribute a particle-like silica is used in a polishing process, in 
order to supply a slurry to the pad surface at homogeneity, processing is carried out to the pad surface. For example, he forms a hole 
2 in the surface of foaming polyurethane, and is trying to hold a slurry, as generally shown in drawing 3 and drawin g^ . As this hole 
2, the hole 2 of 1.5mm of diameters continues all over a scouring pad at intervals of 5mm, and is formed, for example. This hole 2 is 
formed by punching processing etc. after fabricating foaming polyurethane. Moreover, in order to make supply of an abrasive 
material smooth, establishing the slots 3, such as the shape of the shape of a grid, a radial, and a concentric circle and a curled form, 
in the surface of foaming polyurethane, as shown in drawing 5 and drawi ng 6 is also performed. As for this slot 3, preparing by 
cutting etc. is [ after fabricating urethane foam ] common. 
[0005] 

[Problem(s) to be Solved by the Invention] By punching processing or cutting, a hole 2 or a slot 3 is formed by post processing after 
shaping of urethane foam, if magnitude of a scouring pad will be set to 600mmphi supposing it prepares the hole of 1.5mm of 
diameters at intervals of 5mm like for example, the above-mentioned example - a hole - a number amounts to hundreds of or more 
places, and processing needs big costs and time amount. Moreover, dressing to which a scouring pad is called a dressing as a cure of 
the fall of the polishing speed by the loading accompanying polishing or the polishing precision fall by wear [ un-homogeneity / 
surface / pad ] is performed. While it is effective in a new polished surface appearing in the scouring pad surface with the dressing, 
and being able to regain polishing precision and polishing speed, the thickness of a scouring pad decreases along with a dressing, 
therefore the depth of a hole 2 or a slot 3 decreases. If the depth decreases, since the amount of the abrasive material held in the hole 
2 and slot 3 will change, the polishing speed of a semiconductor wafer and polishing precision change, and cause variation in 
polishing quality. This invention was made in view of this actual condition, and even if the thickness of a scouring pad decreases 
with a dressing, it aims at offering a scouring pad with little variation in polishing speed or polishing precision. 
[0006] 

[Means for Solving the Problem] That is, this invention is a scouring pad used for surface polishing, especially flattening of a 
semiconductor wafer and wiring formation, and it consists of a macromolecule porosity object and is related with a scouring pad 
with which the polished surface is characterized by coming to have a closed cell of an average aperture 0.3mm or more a closed cell 
of 2 or more [ per piece/cm ], and an average aperture 0.1mm or less two or more [ 100 //cm ]. 
[0007] 

[Embodiment of the Invention] When the macromolecule porosity object concerning this invention contains closed cell 5 big group 
of an aperture, and closed cell 6 small group of an aperture in homogeneity as shown in drawin g 1 and drawing 2 (refer to drawingj, 
and drawin g 2 ), and the cutting plane is observed, The thing of a 0.5-2mm average aperture preferably the big closed cell of an 
aperture 0.3mm or more Two or more [ per piece/cm ] It is desirable, the closed cell with 2 and an aperture small 2-5 pieces/cm is 
desirable 0.1mm or less, and the thing of a 0.01 -0.08mm average aperture comes to have 300-800-piece [/cm ] 2 preferably two or 
more [ 100 //cm ]. By less than 0.3mm, the supply function to the whole field of an abrasive material falls [ the big diameter of a 
closed cell of an aperture ], and polishing speed becomes slow. Moreover, if the small diameter of a closed cell of an aperture 
exceeds 0.1mm, since the local maintenance capacity of an abrasive material will decline and polishing speed will become slow, it is 



not desirable. S 
[0008] As the quality of the material of the macromolecule porosity object concerning this invention, although there is especially no 
limit, its thermosetting resin with a small creep property is desirable. If they are illustrated, an epoxy resin, polyester resin, 
polyurethane resin, JISHIKURO ** NTAJIEN resin, phenol resin, a urea resin, melamine resin, etc. will be mentioned. Also in 
these, polyurethane resin is excellent in abrasion resistance, and desirable. Although it is possible also by using the foaming agent 
with which particle size differs as a means used as the closed cell object with which apertures differ, the big closed cell of an 
aperture and the small closed cell of an aperture can consider as the macromolecule porosity object distributed to homogeneity by 
making the plastics empty capsid of a minor diameter mix and foam to the thermosetting resin which blended the foaming agent. 
[0009] as a foaming agent chemistry foaming agents, water, etc., such as a bicarbonate, an azo system compound, a hydrazine 
compound, a semi cull BAZOJIDO compound, an azide compound, a triazole compound, and a nitroso compound, - it can use 
these - the base resin 100 weight section -- receiving --**** for 0.1 - 2 weight sections the porosity object which has about 1.5 to 
2-time expansion ratio by things is acquired. As a plastics empty capsid, the particle which consists of acrylic resin, an acrylic nitril- 
vinylidene-chloride copolymer, phenol resin, etc. can be used. The empty capsid which consists of an acrylic nitril-vinylidene- 
chloride copolymer also in these can be preferably used from the point that a configuration will be able to adjust particle size to a 
true ball soon, as the loadings of this empty capsid - the base resin 100 weight section - receiving - 0.5 - 5 weight section - 1-3 
weight section combination is carried out preferably. 

[0010] The scouring pad concerning this invention is a macromolecule porosity object which has the closed cell group from which 
an aperture differs, since the hole of a new major diameter appears one after another even if the thickness of a scouring pad decreases 
by wear, since the big closed cell of an aperture and the small closed cell of an aperture are distributed over homogeneity, it is 
necessary to prepare neither a hole nor a slot specially like the conventional scouring pad, and the variation in the polishing speed of 
a semiconductor wafer and polishing precision is improved. 
[0011] 

[Example] Based on an example, the mode of operation of this invention is explained below. 

After carrying out indirect desulfurization mind mixing of the material shown in example 1 table 1 in a vacuum housing for 10 
minutes, filling up metal mold with a die temperature of 60 degrees C and obtaining mold goods with a thickness of 10mm, it heat- 
treated in the thermostat for 60 minutes, and was made to harden completely at 80 degrees C. It sliced in 2mm thickness after that, 
and considered as the scouring pad. The specification of the scouring pad obtained by the table 2 is shown. Moreover, for the 
comparison, it was made from the urethane foam which used water for polyurethane resin as a foaming agent as a product of the 
conventional technology, and combined and carried out also about the case where there is a slot 3 as shown in drawin g 5 and 
drawingjj , and the case where there is no slot 3. The wrapping machine made from Japanese ENGISU (trade name: IMPTEC 
10DVT) was equipped with the scouring pad shown in a table 2, for load 0.45MPa, rotational frequency 60rpm, and 2 minutes, for 
polishing and 2 minutes, fumed silica was contained 12% of the weight, and the polishing trial of the silicon thermal oxidation film 
formed in the silicon wafer using the silica slurry of pH 1 1 was performed on condition that the dressing. The obtained result is 
shown in a table 3. 
[0012] 
[A table 1] 
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[A table 2] 
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[A table 3] 
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[0015] 

[Effect of the Invention] Even if the thickness of a scouring pad decreased with the dressing, according to this invention, it became 
possible to offer a scouring pad with little variation in polishing speed or polishing precision, so that clearly from the result shown in 
a table 3. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The plan showing one example of this invention. 
[Drawing 2] The A-A cross section in drawing 2 . 

[Drawing 3] The plan showing an example of the conventional scouring pad. 
[Drawing 4] The B-B cross section in drawing 3 . 

[Drawing 5] The plan showing other examples of the conventional scouring pad. 

[Drawing 6] C-C cross section in drawing 5 (in drawing 3 -6, the configuration of the detailed hole which is produced in the case of 

urethane foam is omitted) 

[Description of Notations] 

1 Scouring Pad 2 Hole 

3 Slot 4 Polished Surface 

5 Major-Diameter Hole 6 Minor Diameter Hole 
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CLAIMS 



[Claim(s)] 

[Claim 1] A scouring pad characterized by being the scouring pad used for surface polishing on the surface of a body, consisting of a 
macromolecule porosity object, and the polished surface coming to have a closed cell of an average aperture 0.3mm or more a closed 
cell of 2 or more [ per piece/cm ], and an average aperture 0.1mm or less two or more [ 100 //cm ]. 

[Claim 2] A scouring pad according to claim 1 with which mean particle diameter serves as foam of thermosetting resin with which a 
macromolecule porosity object has a closed cell of an average aperture 0.3mm or more two or more [ per piece/cm ] from a plastics 
empty capsid 0.1mm or less. 

[Claim 3] A scouring pad according to claim 1 or 2 whose plastics empty capsid foam of thermosetting resin is polyurethane resin to 
which a chemistry foaming agent or water was made to foam as a foaming agent, and is an acrylonitrile-vinylidene-chloride 
copolymer. 

[Claim 4] A scouring pad according to claim 1 to 3 whose scouring pad is what is used for flattening of the semiconductor wafer 
surface. 
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